Actin filament distribution in blocked and developing pig embryos.
Actin filaments play an important role in cell division. The present study was designed to examine the relationship between actin filament distribution and pig embryo development. When in vivo matured and fertilised pig oocytes were cultured in TCM 199 or NCSU 23, in various proportions, 45-65% of inseminated oocytes developed to the 2- to 4-cell stages but blastocyst development was observed only in NCSU 23 (34%) or NCSU 23 containing 10% TCM 199 (7%). Supplementation of NCSU 23 medium with 20% or more TCM 199 resulted in no blastocyst formation. Examination of actin filaments indicated that microfilaments were distributed in the cortex, at the junction of blastomeres and in the perinuclear area in the embryos cultured in NCSU 23, but perinuclear actin filaments were not observed in embryos cultured in TCM 199. When 2- to 4-cell stage embryos obtained from TCM 199 were transferred to NCSU 23 medium at 36 h after in vivo fertilisation, 57% of the cleaved embryos developed to blastocysts, which was no different from the proportion obtained after culture in NCSU 23 alone (56%). In addition, when 2- to 4-cell stage embryos obtained from TCM 199 were transferred to NCSU 23, most embryos showed perinuclear actin filaments within 6h. The results indicate that the composition of the culture medium plays an important role in the polymerisation of actin filaments, which in turn influences embryo development. It is possible that pig embryo development was blocked by some components in TCM 199 which prevented actin filament polymerisation.